ABSTRACT Seasonal studies on a 1,200-ha isolated infestation of Solenopsis invicta Buren located in McMinn County, TN, were initiated in 1993 and continued through 1997. Winter survivability was evaluated and compared with a southern Mississippi site. The impact of S. invicta on local myrmecofauna was compared with a Tennessee non-infested site. Data collected over four winters indicate that consecutive days at a low ambient air maximum temperature is more indicative of S. invicta winter survivability than minimum temperature. After signiÞcant S. invicta mortality the Þrst winter (1993Ð1994), we did not Þnd signiÞcant differences in ant species diversity between the S. invicta infested Tennessee site and a similar, but non-infested site, 32 km away. Species commonly collected in the S. invicta infested site included Forelius pruinosus Roger, an unnamed Forelius sp., Paratrechina terricola (Buckley) and Pheidole vinelandica Forel.
RED IMPORTED FIRE ANTS, Solenopsis invicta
Buren, currently infest Ͼ124,000,000 ha in 13 states and Puerto Rico. A congener species, S. richteri (Forel), inhabits a relatively small portion of this infested area in northwestern Georgia, northern Alabama, northeastern Mississippi (DifÞe et al. 1988) , and southern Tennessee (H.L.C., unpublished data). Interbreeding between S. invicta and S. richteri occurs and results in the production of a fertile hybrid form. Range expansion continues primarily by S. invicta and the hybrid form, by both natural and artiÞcial means. Recent isolated infestations in Phoenix, AZ (H.L.C., unpublished data), several sites in Virginia (Waller 1993) , and numerous sites in Tennessee and Delaware (H.L.C., unpublished data) are suggestive that acclimation to harsh environments may result in continued range expansion by this serious pest. Many scientists have speculated that hybrid vigor may enable the hybrid to survive in colder areas than either parental form; however, DifÞe et al. (1997) found no evidence that the hybrid could survive winter temperatures better than S. invicta in Georgia.
In December 1992 an isolated S. invicta infestation Ϸ1,200 ha in size was detected some 50 km northeast of Chattanooga, TN, near the town of Calhoun, TN (McMinn County). The general S. invicta infestation front in 1993 was in the Georgia counties bordering Tennessee, Ϸ60 km south of this isolated infestation (Code of Federal Regulations 1993) . A wood pulp processing plant (Bowater Corporation) appeared to be the source of the infestation. The original infestation may have been introduced onto the plant site on construction equipment or material; however, this cannot be proven. This population appeared to be well adapted and thriving. A site visit in April 1993 revealed numerous large nests in open areas, presence of alate forms, and generally healthy colonies.
Studies of this isolated population were initiated in 1993 and continued through 1997 in an effort to learn more about this highly adaptable insect. We evaluated winter survivability of S. invicta and impact on local myrmecofauna. Results of these studies could lead to better estimates of the ultimate range of imported Þre ants although this is not discussed here.
Materials and Methods
Winter Kill. Winter kill (survival) of colonies in the Calhoun, TN, infestation was compared with a control site in Saucier, MS (Harrison County). Initial population estimates in eight 0.1-ha test plots were made in October 1993 at each site using the population indexing system described by Harlan et al. (1981) and modiÞed by Lofgren and Williams (1982) . Test plots were reevaluated in April, July, and October 1994 and 1995; May and October 1996; and June 1997 . Population indices are classiÞed and weighted by number of workers in a colony and the presence or absence of worker brood. We used this system for standard seasonal evaluations; however, when examining survival of colonies over the winter we evaluated the data by number of workers present only and classiÞed colonies as small (Յ999 workers), medium (1,000 Ð9,999 workers), and large (Ն10,000 workers). Mean number of colonies present, as well as population indices, between the Tennessee and Mississippi sites were compared by t-test (PROC t-test, SAS Institute 1996) .
Daily maximum and minimum air temperatures and rainfall were supplied for the Tennessee site by Bowater Corporation personnel for the period of October 1993 through September 1996. Data for the Tennessee site (Cleveland, TN, weather station, 16 km south of Calhoun, TN) for October 1996 through June 1997 and all data for the Mississippi site (Saucier, MS, weather station) were obtained from NOAA, National Climatic Data Center, Asheville, NC. Maximum and minimum temperatures were averaged on a monthly basis usually from the 19th of 1 mo through the 20th of the following month, because most S. invicta population assessments occurred around the 20th of the month. From the winter temperature data, daily and average maximum and minimum temperatures; the total number of days with maximum daily temperatures Ͻ0ЊC; the total number of days with maximum daily temperatures Յ1.1ЊC; the longest consecutive number of days with maximum daily temperatures Ͻ0ЊC; and the longest consecutive number of days with maximum daily temperatures Յ1.1ЊC were used to characterize winter severity. The association of these characterizations with S. invicta winter survivorship was examined with the Pearson correlation (PROC CORR, SAS Institute 1996). Winter survivorship was indicated by either the change in the number of spring colonies or fall colonies from the previous yearÕs fall colony density.
Impact of S. invicta on Local Myrmecofauna. Imported Þre ants readily compete with different arthropod species including other ants (Porter and Savignano 1990) . Ant species diversity in a S. invicta infested area of Calhoun, TN (McMinn County), was compared with a non-infested control area (Rhea County) Ϸ30 km from the S. invicta infested area. Four transects, 200 m in length, were placed in the S. invicta infested site and three transects were placed in similar habitats in the non-infested site; i.e., open Þelds, old Þeld successional habitats. Each transect traversed similar habitats and efforts were made to include as much habitat diversity as possible. These transects were used for both bait and pitfall traps. Bait and pitfall stations were alternated along each transect at 10.0-m intervals. Bait transects provided a measure of the abundance and diversity of ants that might compete for food resources with S. invicta. Pitfall traps indicated the abundance and diversity of ants that may not be attracted to the diurnally placed baits used in the bait transect.
Each bait transect was comprised of 10 bait stations, Þve baited with canned sausage, and Þve baited with maple syrup. Baits were placed in snap-top vials, and were left in place for 1 h before collecting. Collections were immediately frozen and returned to the Gulfport Plant Protection Station (Gulfport, MS) to be counted and identiÞed.
In total, 10 pitfall traps located along the 200 m transect were used at each site. Pitfall traps at each site consisted of test tubes (20 by 150 mm) containing 70% ethanol placed in preset PVC sleeves spaced 20 m apart along the transect. Traps were collected 24 h after placement. All samples from the site were composited, placed in 50 ml polyethylene bottles, and mailed to the Gulfport Plant Protection Station for counting and identiÞcation. Species identiÞcation was made by T. C. Lockley and voucher specimens were kept at the Gulfport Plant Protection Station.
Collections were made at monthly intervals and then grouped by season. Spring samples were comprised of collections from March to May; summer from June to August; fall from September to November; and winter from December to February. The number of ant species collected from the S. invicta infested and uninfested Tennessee sites was compared by analysis of variance (ANOVA) (PROC GLM, SAS Institute 1996) . Brillouin diversity index (Zar 1984) was calculated for each site among the seasons and sampling year, and compared by ANOVA (PROC GLM, SAS Institute 1996).
Results and Discussion
Winter Kill. During the 3-yr study, two Tennessee plots were dropped because of construction; one before 13 October 1994 and the other before 29 October 1996. One Mississippi plot was dropped because of pasture improvements before 29 October 1996. Because the number of S. invicta colonies present and population indices trends were similar over the course of the study, we will discuss both trends but only show colony number data.
In the initial sampling of October 1993, both the Tennessee and control (Mississippi) sites had similar population indices and numbers of colonies present (t ϭ 0.778, df ϭ 14, P ϭ 0.450) (Fig. 1) . The number of colonies per hectare over all sampling dates after the winter of 1993Ð1994 was signiÞcantly higher (t ϭ 14.3, df ϭ 119.1, P Ͻ 0.001) in the Mississippi site than in the Tennessee site, with 169.0 Ϯ 28.0 (mean Ϯ SEM) and 25.0 Ϯ 24.0 colonies per hectare, respectively. Among the characterizations of winter severity, the longest consecutive number of days with maxi- (Table 1 ). Of those colonies that survived the winter of 1993Ð1994, 58% were classiÞed as large colonies. The Tennessee population did not rebound over the summer months of 1994, but remained at very low levels, with minimal increases in population indices and colony numbers between April and October ( Fig.  1) . In April 1995, there was a drop in both population indices and colony numbers in the Tennessee plots compared with the previous fall count (October 1994), again indicating some over winter kill that season (Table 1 ; Fig. 1 ). Lowest temperatures were recorded between 20 January 1995 and 20 February 1995 when the mean maximum temperature was 7.3ЊC (range, Ϫ3.3Ð19.4ЊC) and the mean minimum temperature was Ϫ0.4ЊC (range, Ϫ12.2 to 11.1ЊC). With only one exception (Ϫ3.3ЊC on 8 February 1995), daily maximum temperatures were at least 0ЊC that winter season. Of those colonies that survived the winter of 1994 Ð1995, 58% were classiÞed as small and medium colonies.
Solenopsis invicta populations began to rebound over the summer of 1995. By October 1995, populations had risen substantially compared with the previous year. Between April 1995 and October 1995, the number of colonies present had increased over sixfold, as had population indices (Fig. 1) .
There was, again, a substantial decrease in mean colony numbers over the winter of 1995Ð1996 in the Tennessee plots (Table 1 ; Fig. 1 ). The coldest temperatures that winter were between 20 December 1995 and 19 January 1996, and between 20 January 1996 and 19 February 1996, with a mean maximum temperature of 6.3ЊC (range, Ϫ5.0 Ð19.4ЊC) and 6.6ЊC (range, Ϫ5.6 Ð17.2ЊC), respectively, and a mean minimum temperature of Ϫ1.9ЊC (range, Ϫ11.1Ð 8.9ЊC) and Ϫ1.8ЊC (range, Ϫ17.8 Ð7.2ЊC), respectively. Records show 8 d that winter when the maximum temperature did not exceed 0ЊC; four of these were consecutive days in early February. This cold weather affected the S. invicta populations as indicated by the substantial winter kill (Table 1) . Of those colonies that survived the winter of 1995Ð1996, 55% were classiÞed as large colonies.
By October 1996, mean number of colonies present at the Tennessee site had not increased signiÞcantly (Fig. 1) ; however, those colonies that had survived the previous winter increased in size between May 1996 and October 1996.
The Þnal evaluation was made in early June 1997. At that time, little or no winter kill was noted in the Tennessee plots (Table 1 ; Fig. 1 ). The late count (June versus April/May) may have allowed surviving colonies to grow before our count and new colonies to develop into visible colonies. Although the site had some very low temperatures during the 1996 Ð1997 winter, mean maximum temperatures were warmer than in previous winters. The lowest mean monthly maximum temperature for the winter was 10.1ЊC (range, Ϫ3.3Ð20.5ЊC) and occurred between 20 December 1996 and 19 January 1997. Although there were numerous nights when the minimum temperature was below 0ЊC, as evidenced by a mean minimum temperature of Ϫ6.5ЊF (range, Ϫ17.8 Ð11.7ЊC) between 20 January 1997 and 19 February 1997, there were only 2 d when the maximum temperature did not exceed 0ЊC. Therefore, no extended period of constant freezing temperatures occurred during that particular winter. Of those colonies that survived the winter of 1996 Ð1997, 58% were classiÞed as small and medium colonies.
The Mississippi site showed a large reduction in population indices and number of colonies at the July 1994 assessment (Fig. 1) . This midsummer drop in S. invicta populations may be a natural phenomenon in the hot, dry summer climate of southern Mississippi (A.-M.A.C. and H.L.C., unpublished data). Popula- tions had rebounded well by the October 1994 counts. Another dramatic decrease occurred in populations in the July 1995 assessment, which reinforced the observation of a summer decline phenomenon. However, populations did not rebound in October 1995 as they had the previous year. In 1995, the summer was exceptionally long and hot in southern Mississippi, which probably attributed to the slow recovery. Three months during the summer in 1995 (July, August, September) had mean maximum temperatures that exceeded 32. 2ЊC (33.7, 33.5, 33.3ЊC, respectively) . Again, the Mississippi S. invicta populations showed an increase between October 1995 and May 1996, and between October 1996 and June 1997, and a decrease over the hot summer months into fall. The Þnal count in June 1997 showed both the mean number of colonies and the mean population index almost identical to those when the trial was initiated 3.5 yr previously. In general, little numerical differences existed in mean monthly summer temperatures, both maximums and minimums, between the Mississippi and Tennessee sites, although the Mississippi site sustained the high summer temperatures over a longer period of time. However, large and signiÞcant differences in both the mean maximum temperatures and the mean minimum temperatures between the two sites existed during the winter months. For example, in January 1995, the Mississippi mean maximum temperature was 16.9ЊC and the Tennessee mean maximum temperature was 10.6ЊC (difference ϭ 6.3ЊC, t ϭ Ϫ8.60, df ϭ 30, P Ͻ 0.0001). During the same period, the Mississippi mean minimum temperature was 6.4ЊC and the Tennessee mean minimum temperature was 1.1ЊC (difference ϭ 5.3ЊC, t ϭ Ϫ6.96, df ϭ 30, P Ͻ 0.0001). The lowest mean minimum temperature at the Tennessee site was over the 1996 Ð1997 winter (Ϫ6.5ЊC). However, the mean maximum temperature during this period was 10.1ЊC, and there were only three consecutive days when the maximum temperature was at or below 1.1ЊC. During that winter, the mean number of S. invicta colonies at the Tennessee site actually increased by 9% (population index decreased by 8%). The 1993Ð1994 winter had the lowest mean maximum temperature (4.3ЊC), 7 d where the maximum temperature was at or below 1.1ЊC, and the greatest decrease in mean number of S. invicta colonies (87%) and in mean population index (92%).
If we deÞne a hard winter as one with at least Þve consecutive days of maximum temperatures at or below 1.1ЊC, and mean winter maximum temperature of Ͻ9.4ЊC, then the winters of 1993Ð1994 and 1995Ð1996 would be considered hard winters. During these winters, there was Ͼ78% reduction in colony numbers, and during the subsequent active "growing season" (spring to fall), the number of colonies increased by only 0 Ð5%. After the mild winter of 1994 Ð1995, colony numbers between spring and fall increased sixfold.
We found that in hard winters, those colonies that best survived the cold temperatures were large colonies; those with Ͼ10,000 workers. Although some small and medium colonies were active in the spring after a hard winter, they represented Ͻ45% of the surviving colonies. After a more mild winter, small and medium colonies survived fairly well and represented Ͼ55% of the colonies observed in the spring. Limited increases in colony numbers and population indices in the summer and fall following a hard winter indicated that those colonies that did survive the winter may not have produced many mating ßights and thus few small, incipient colonies were detected in the fall. However, in the summer and fall following a mild winter, increases in colony numbers and population indices were dramatic (sixfold), indicating growth of surviving colonies, successful spring mating ßights, and the development and subsequent detection of numerous small, incipient colonies in the late summer and fall.
Winter survival of S. invicta may be more dependent on the overwinter mean maximum temperatures in an area rather than the mean minimum temperatures. Our study indicated that Þve consecutive days with maximum temperatures at or below 1.1ЊC, with winter mean maximum temperature Ͻ9.4ЊC, severely reduced S. invicta winter survivorship. In other words, successful overwintering of S. invicta was most inßu-enced by the degree of sustained, near freezing weather. This theory is somewhat different from other investigations that have stated that high winter mortality occurs in years when temperatures are below "normal" for the area evaluated (Morrill 1977 , Morrill et al. 1978 , DifÞe et al. 1997 or when lowest air temperatures were as low as Ϫ15.0ЊC (Thorvilson et al. 1992) . At the other extreme, prolonged summer high temperatures adversely affected S. invicta populations in southern Mississippi and has been observed in other studies in southern Mississippi (Collins et al. 1992) . Through years of unpublished data, this summer decline probably was probably the result of a combination of our sampling technique, where colonies that have retreated deep within the ground for moderate temperatures and moisture are missed and subsequently reappear in the fall months, and natural mortality caused by the extreme heat and drought.
Impact of S. invicta on Local Myrmecofauna. Over the winter months, very few ants were collected in any of the traps; therefore, this data has been omitted from the discussion. Many specimens could not be identiÞed past genus (either by T. C. Lockley or other experts to whom they were sent) because of a lack of suitable keys or present controversy surrounding taxonomy of certain genera and species. In particular, Forelius spp. were identiÞed as either Forelius pruinosus (Roger), or as various unnamed species, denoted as sp. A., sp. B., and so forth.
Generally, there were greater ant densities in the bait traps because of the aggressive recruitment behavior of S. invicta and other ant species, and greater ant diversity in the pitfall traps. However, diversity indices within a trap type between infested and noninfested sites were similar. This study was not intended to detect differences between trap types, but rather to detect all ant species present in an area, therefore, the data presented here represent all ant species collected and their densities in all traps.
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Over the course of the study, ant density averaged 4,230 ants (including S. invicta) in the S. invicta infested area per transect and 2,368 in the non-S. invicta infested area. Excluding S. invicta in the infested site, ant density averaged 3,557 other ants per transect. Numerically, S. invicta comprised 97% of the ants collected in the fall of 1993 at the infested site (Fig. 2) . In the spring of 1994, S. invicta comprised only 7.7% of the total number of ants collected (a 98% decrease from fall 1993 numbers), and by the fall of 1995, they comprised 32.8% of the sample. After the signiÞcant winter kill over the winter of 1993Ð1994, S. invicta densities remained very low until the summer and fall of 1995 when densities were Ϸ55 and 40%, respectively, of the initial fall 1993 density. This moderate level of S. invicta activity corresponded with the time frame (October 1995) in which we found the greatest number of active S. invicta colonies at the site since the original fall 1993 count. Non-S. invicta species densities in the S. invicta infested site were higher in all subsequent seasons and years than the initial density in the fall of 1993.
Total number of species collected from October 1993 through October 1996, excluding S. invicta, was 27 in the infested plots, and 32 in the non-infested plots, of which 25 species were represented in both sites (Table 2 ). There were signiÞcant differences in the number of non-S. invicta species present between the infested and uninfested sites (F ϭ 5.62; df ϭ 1, 64; P ϭ 0.0208) and among seasons (F ϭ 17.95; df ϭ 2, 64; P Ͻ 0.0001). Over the course of the study, mean number of non-S. invicta ant species collected was 7.3 in the non-infested site and 5.5 in the S. invicta infested site. The mean number of non-S. invicta species present was signiÞcantly higher in the summer, with 9.8 species, than in the spring and fall, which had 4.0 and 5.3 species, respectively (P Յ 0.05, Tukey honestly signiÞcant difference).
Over seasons and years, species diversity (Brillouin index) was signiÞcantly greater in the non-infested site than in the S. invicta infested site (F ϭ 6.65; df ϭ 1, 50; P ϭ 0.0129). Mean diversity index was 0.41 in the non-S. invicta infested plots and 0.32 in the infested plots. Diversity among seasons was signiÞcantly different (F ϭ 14.49; df ϭ 2, 50; P ϭ 0.0001) where mean species diversity was highest in the summer, followed by fall and spring. There was also a signiÞcant season ϫ year interaction (F ϭ 4.95; df ϭ 4, 50; P ϭ 0.0019). Thus, data were analyzed separately for each season, and no signiÞcant differences in diversity were found between the infested and non-infested sites, among years, and their interaction for the spring and summer seasons (Figs. 3 a and b) . For the fall data, there was a signiÞcant difference in diversity among the sample years (F ϭ 8.11; df ϭ 3, 27; P ϭ 0.001) (Fig. 3c) . Species diversity in the S. invicta infested site was higher in all subsequent seasons and years than the initial diversity in the fall of 1993. This suggested that low numbers of S. invicta, caused by the high mortality that occurred over the winter of 1993Ð1994, resulted in an increase in other ant species (Fig. 2) . Other researchers have noted that increasing S. invicta densities adversely affect species diversity (Whitcomb et al. 1972, Camilo and Phillips 1990) . Low diversity in the S. invicta infested plots in the spring of 1994 was a result of extremely high densities of Forelius sp.A that were present in the plots (Fig. 3) . The large drop in the fall 1996 diversity in the non-infested plots was caused by small numbers of ants collected during this time. Numerous ants were collected in the S. invicta infested plots during the same time frame, so the reason for this drop in diversity is unknown.
The most numerous ants collected in the S. invicta infested area were Forelius pruinosus, Forelius sp. A, and S. invicta. S. invicta was collected during all 10 seasonal collections, as were Paratrechina terricola (Buckley) and Pheidole vinelandica Forel. Forelius sp. A was collected in nine of the 10 seasonal collections and six other ant species were collected in at least seven of the 10 seasonal collection periods: Crematogaster clara Mayr, C. missouriensis Emery, Monomorium minimum (Buckley), Paratrechina arenivaga (Wheeler), Pheidole dentata Mayr, and Pheidole tysoni Forel.
In the site not infested with S. invicta, the most numerous ants were Forelius sp. A, Monomorium minimum, and Crematogaster clara. Leptothorax pergandei Emery was collected during all 10 seasonal collections, and Monomorium minimum was collected during nine seasons. Six other species were collected in at least seven of the 10 collections: Aphaenogaster treatae Forel, Crematogaster clara, Forelius sp. A, Formica dolosa Wheeler, Pheidole dentata, and Pheidole vinelandica.
Forelius sp. A was most prevalent in the infested sites in the springs of 1994 and 1995, representing Ͼ85% of the total number of ants collected during those periods; times when the S. invicta populations were low. By spring 1996, when S. invicta had increased to 30% of the collection, Forelius sp. A decreased to 53% of the collection. Over the course of the study there was no correlation between the two species (SpearmanÕs correlation; r ϭ 0.334, n ϭ 26, P ϭ 0.095). In the non-infested site, Forelius sp. A was most prevalent in the spring and summer of 1994, representing 44 and 47% of the collections, respectively. Over the course of the study, mean densities of Forelius sp. A were much greater in the S. invicta infested site than in the non-infested site.
Forelius pruinosus was collected only once at either site before summer 1995. It was most numerous in the S. invicta infested site in the summers of 1995 and 1996, comprising 65 and 69% of the collections, respectively. At these times, S. invicta represented only 13 and 1.6% of the collections, respectively. Initially, it appeared that there may be a positive correlation between S. invicta and F. pruinosus; however, data from the third year of sampling negated that possibility (Spearman correlation; r ϭ 0.379, n ϭ 26, P ϭ 0.056). In the non-infested site, F. pruinosus was one of the dominant species collected in the summers of 1995 and 1996, with 16 and 30% of the collections, respectively. Over the course of the study, mean densities of F. pruinosus were much greater in the S. invicta infested site than in the non-infested site.
Crematogaster clara was collected routinely at both sites, but represented a much larger portion of the collections in the non-infested site, both during seasonal collections, and over the course of the study. Mean density was also greater in the non-infested site over the course of the study. M. minimum also was collected regularly at both sites, and like C. clara, it represented a much larger portion of the non-infested site collections and mean density was greater in the non-infested site over the course of the study. Thus, it appears that C. clara and M. minimum can survive in S. invicta infested areas in eastern Tennessee, but at lower levels when S. invicta were present.
Pheidole vinelandica was collected consistently in both sites in similar patterns and densities, although in low numbers. Thus, this particular species may be able to retain its niche in the habitat even when S. invicta is present.
One ant that may beneÞt by the presence of S. invicta is Paratrechina terricola. This ant was collected in all collection periods in the S. invicta infested site, although generally in low numbers. In the non-infested site, only four ants were collected during two seasonal collections. Ant species that do not appear to compete well with S. invicta were Aphaenogaster treatae, Formica dolosa, and Leptothorax pergandei. These ants were collected regularly, although in small numbers, from the noninfested site, but were collected rarely, if at all, from the S. invicta infested site. Stein and Thorvilson (1989) found that although S. invicta made up 98.5% of their bait trap collections, several other species were collected regularly during a 12-mo study in Texas: Paratrechina terricola, Pheidole spp., Monomorium minimum, and Tapinoma sessile (Say). Phillips et al. (1987) , also in Texas, found many of these same ants, and others, in pitfall traps with predominately S. invicta: S. geminata (F.), Pheidole spp., M. minimum, F. pruinosus, and P. terricola. Our study regularly collected all of these species, except T. sessile (one ant collected once) and S. geminata (not known to be present in Tennessee, Trager 1991) . This indicates that those ant species found persistently in all of these studies may be able to compete with S. invicta when S. invicta numbers are low, but because S. invicta populations increase and surpass some, as yet unknown, threshold, these species may become limited in their ability to effectively compete.
In conclusion, we found the lower winter temperatures at the Tennessee site, coupled with S. invicta mortality during the winter months, strongly indicate that Tennessee winter temperatures have a severe adverse impact on S. invicta colonies. SpeciÞcally, we found that winter mortality of imported Þre ants in eastern Tennessee was highly correlated with consecutive days of near freezing winter maximum temperatures rather than low winter minimum temperatures. Conversely, southern Mississippi colonies were adversely affected by weather in the summer when high temperatures were sustained for 2Ð3 mo, whereas the brief high summer temperatures in Tennessee (1 mo) did not appear to inhibit S. invicta growth.
A comparison of other ant species present in S. invicta infested and non-infested sites in Tennessee found that S. invicta in our study site had less impact on ant species density and diversity than has been noted in the literature. This is probably because of the low population of S. invicta on our site after the severe overwinter kill the Þrst winter of our study. There were several species that this study and the literature indicate may be able to compete with or coexist with S. invicta: Forelius spp., Paratrechina terricola, Pheidole spp., and Monomorium minimum.
